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in the six month period from January 1, to June 30, 1565, the personnel
shifts Instituted during the first sixth month period were finalized. During
this period, the work was carried on mainly by Dr. Melvin Schwartz and three
igraduate students. One of the students worked with Dr. H. Chiu on some
problems in gensral relativistic fluid dynamics. Another worked with Dr.
M. Isom on a problem cbncerning the gravitational stability of self-grevitating
pes clouds. The latter work is being slmed at considerations of star formation.

E A third student has been working with Dr. M. Schwartz on solar wind flow prob-

iems. The students’ efforts have not as yet produced concrete results since
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their maj?r effort has gone Into learning theory and calculational techniques.

During this last six month perfod, the bulk of the research work has

centered on studyI;; the problem of solar wind flow arcund the earth under

;he dtrectiqn of Dr. Schwartz. We heve estended Farrara’s 8952(2) model of &

collisionless neutral plasma expending Into & static external magnetic field.

Ferraro(‘) congidered & two fluld collisionless plasma consirained to move in
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5 plane perpendlcular‘ib‘ﬁ unidireecticnal mﬁgnétic field. App;omsmate local
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reutrality was sssumed -and elso thet a)) varisbles varied only in the direction

ovs of the combined one fluid flow. Asymptotic electric and megnetic fields were
essumed to vanish. The net resuit was a one~dimensional single fluid flow with
a current flowing at right angles to the stream direction. The sbove ingredients
have been extended to two cases of two dimensional single fluid fiow.

" in one cese, we consider that the resultant single fluid flow is axi-

symmetric and redlal in the plane perpendicular to & uni-directional megnetic

field. The current is cylindrical, at right angles to the radiel fiow. All



variables are assumed to have onBy7e redial dependence. This case was motivated
by considering an analogue to the Chepman-Ferraro, cylindrical sheet flawiz);\

in Ferraro’s one dimensicnal cese, the assumption of exact Jocal neutrality
can only be approximaiely satisfied with non-constant flow. (n two dimensions,
however, exact local neutrality can be compatible wlth non-constant flow. Assum-
ing axact local neutrality in certain specialized two d!ﬁénsiona! cases parmits
one to cbtaln exact solutions. '

As one might expect.ln the radial cease, pile-up préﬁﬂems dev;Bop st & stag-
nation radius (as well a3 asymptotic divergences). Such piling up wouid probably
not occur with @ sheet approach where one can allow for reversal of sheet motion
as discussed by Ferra}o.

An interesting solution arises if one assumes that the differential equations
hold only over a finite region bounded by two concentric circles. For s radial
ocut-fiow, o decrezsing megnetic Fisld reoults, while for o redial in-flow an
incresasing magnetic field raesults. |

A second generalization conslders @ two dimensional meridien plane Tlow.

The current is assumed to be perpendicular to the meridian plane and the magnetic
field is assumed to be entirely in the meridian plane. f exact loca! neutrality
is assumed and certain field components vanish asymptotically, then exact stsady

state solutions become possible. These wiil involve superpositions of multinole

fields. Such solutions are capable of describing the twe dimensicnal fiow srourd
a two-dimensionsa! magnetosphere with & tail. Such solutfons are alse capabie of

exhibiting spetial esclﬁﬂatiohs up-stream from the magnetopause. The numerical

explorstion of these solutions is presently under way.
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If the s?iar wind is considéégd as & cold collisionless plasma then it is
not obvious that 05 lsotroplé relation between 8 snd ﬁ.should be used since the
ftontlnuum‘mlgnetid momeﬁi*pe;%unit volume in the solar wind can be of the same
order of magnitude as E.or R; Oﬁﬁvof ‘hc students has been seat to work Investi-
gating this point in & one~dimensional filow regime. The main goal st present
Is to see If an unsymmetrical solitery wave solutlon exists for Alfven numbers
greater than two. No definitive results have been obtained as yet - partiy be-
ceuse of the difficulty in finding en sppropriate set of initial data which
cen be used with a managesble convergent computation scheme. Concrete results
are. however, expected In the near future. The differential equations being
studied are four in number, coupled and non-linesr, and admit but two integrsls.
Hence, numerical solution is required. At the moment, It Is expected thet the
restriction that the Alfven number lie between ons and two, as found in the
model used by Adlam and Alnen(3) and Davis et cl(“) will not obtain.

Technical reports relating to the above research are now In tﬁe process

of belng written.
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